ABSTRACT
INTRODUCTION
tudies examining the effects of various macroeconomic variables on particular countries' economies are becoming increasingly prevalent (e.g., Bribiesca Aquirre, 2007). The global financial crisis has affected many developing countries including Colombia (Landauro, 2008a (Landauro, , 2008b Moffett, 2008) . The Bogota Stock Exchange index has declined a great deal from its high. The weak world economy is expected to affect Colombia's exports. The peso has depreciated significantly against the U.S. dollar. Monetary policy has eased in an effort to stimulate the economy. This easing may cause the peso to depreciate and the inflation rate to rise. Whether expansionary or prudent fiscal policy should be pursued remains unsettled.
This effort examines the relationship between output fluctuations in Colombia and major economic variables including financial market performance, world demand, the real exchange rate, and real government deficit spending with several focuses. First, a three-equation simultaneous model is considered to determine the equilibrium real output. In the model, the specification of the monetary policy function and inflation targeting is consistent with the monetary policy that the central bank of Colombia has been pursuing. For example, the central bank of Colombia (2008) determined the inflation targeting range to be between 3.5% and 4.5% for year 2008. Second, comparative-static analysis is applied to find any potential impact of a change in the real exchange rate on the equilibrium real output. Third, a generalized least squares (GLS) method is employed to yield consistent estimates for the covariance and standard errors.
LITERATURE SURVEY
Several researchers have studied output growth, money policy, fiscal policy, exchange rate policy, and other related subjects for Colombia. Abrego and Österholm (2008) used a Bayesian vector-autoregressive (VAR) model to estimate variance decomposition and found that world output growth and government spending accounted for 17% and 16% of GDP variation for Colombia, respectively. Restrepo (2000) indicated that increased central S bank independence in Colombia led to lower inflation and smaller inflation variability. Restrepo proferred that foreign debt to finance fiscal deficits and less independence of the central bank of Colombia may explain why inflation rates were higher than expected. Arango, Iregui, and Melo (2006) found that monetary policy conducted at the end of the 1990s was neutral to output and unemployment and that the increase in unemployment was attributable to an increase in non-wage labor costs and backward-formulated expectations of wage determination. Leigh (2008) demonstrated prudent fiscal policy in response to excess tax revenues could improve the trade balance, reduce exchange rate volatility, and mitigate the central bank's burden to adjust interest rates. According to the IMF (2008b), structural fiscal reforms have increased the privatization or commercialization of governmentowned enterprises in the oil-producing and electricity-generating sectors, reduced the corporate income tax rate from 38.5% in 2006 to 33% in 2008, reduced energy subsidies, and are responsible for phasing out the 7% tax on outward remittances and the stamp tax on bank loans. To reduce an overheated economy, the authorities need to pursue a tighter fiscal policy by reducing public debt and engaging in structural reforms. The IMF further recommended the authorities consider reducing value-added tax (VAT) rates, tax exemptions and payroll tax, repeal the financial transactions tax, and reduce mandatory spending and revenue earmarking. Rajapatirana (1999) analyzed trade issues for 6 South American countries including Colombia. He demonstrated, among other findings, that import restrictions could not solve trade deficits, that real devaluation before or during liberalization would be needed for trade liberalization to take effect, and that trade liberalization helped exports whereas trade restrictions hurt exports. Fernandes (2007) found evidence that tariff liberalization had a positive effect on plant productivity. This positive impact increased with plant size and was larger for less competitive sectors.
While Chan, Landry and Jalbert (2004) were not looking directly at Colombian firms, they discussed several effects of fluctuating exchange rates on firms' financial statements and cash flows. Feinberg (2000) revealed the incomplete pass-through of exchange rate variations into domestic prices for Colombia was due partly to entry barriers and trade openness had a limited impact on the domestic price of import-competing products. Rowland (2004) found 80% of import price change, 28% of producer price change, and 8% of consumer price change in Colombia were attributable to exchange rate variations. Hence, exchange rate pass-through was significant for import prices, modest for producer prices, and small for consumer prices. Joyce and Kamas (2003) examined exchange rate movements for Colombia, Argentina, and Mexico. Joyce and Kamas reported that without considering nominal variables, productivity and the terms of trade explained most of the variation in real exchange rates and by including nominal variables, nominal exchange rates explained most of the changes in real exchange rates. The IMF (2008b) estimated the real exchange rate was in line with macroeconomic fundamentals and that potential risk of contagion due to the global sub-prime market would be relatively small. The IMF emphasized Colombia needs to reduce the current account trade deficit and diversify heavy reliance of exports to Venezuela by pursuing free trade agreements (FTAs) with the U.S. and other countries. A review of these articles suggests that few of the previous studies have applied a general equilibrium model of the financial sector, world demand, the foreign exchange rate and other related variables to examine aggregate economic output.
THE MODEL
Applying and extending Romer (2000 Romer ( , 2006 , the open macroeconomic model for Colombia may be expressed as: The sign below each of the variables indicates the expected relationship with real GDP. The partial derivative of the equilibrium real GDP with respect to the real exchange rate is given by:
where J is the Jacobian of the three simultaneous equations with a positive value. As shown, the sign of
is unclear because of the expected positive impact on net exports and the expected negative impacts on real GDP due to a higher inflation rate and a higher real interest rate.
Although government deficit spending theoretically would raise output, there are several reasons that government deficit spending may not be effective in the long run. The Ricardian equivalence hypothesis (Barro, 1989) indicates that deficit-financed government spending may have a neutral effect in the long run because people would expect the government would raise taxes in the future to pay for the debt incurred in the current period. Taylor (2000) demonstrated the effect of government deficit spending was uncertain and unclear due to impact lags, crowding-out, increases in interest rates, irreversible constraints, and related factors.
EMPIRICAL RESULTS
The data used in this analysis can be found in International Financial Statistics (2008a), published by the International Monetary Fund, Washington, DC. Real GDP, real government deficit spending are expressed in billion pesos. To reduce a high degree of multicollinearity among right-hand side variables, real government deficit, which is defined as G -T, is chosen for the empirical test. The real stock price is the share price index adjusted for the consumer price index (CPI). Industrial production in advanced countries is selected to represent world output or demand. The real exchange rate is equal to the nominal peso/USD exchange rate times the relative price in the U.S. and Colombia. The U.S. real federal funds rate is chosen to represent the world real interest rate. The inflation rate is derived from the percent change in the CPI. The expected inflation rate is the average inflation rate of the past four quarters. Except for variables with negative values, the log scale is used so that the estimated coefficient is the elasticity. The sample data ranges from 1994.Q1 to 2007.Q2 with a total of 54 observations. Estimated parameters and related statistics are presented in Table 1 .
The Newey-West (1987) method is employed because it yields consistent estimates of the covariance and standard errors for valid hypothesis tests. As shown, the right-hand side variables can explain 94.4% of the variation in the equilibrium real GDP. Except for the coefficient of real government deficit, the coefficients of the real stock price, world output, the real exchange rate, and the expected inflation rate are significant at the .01 level, and the coefficient of the real federal funds rate is significant at the .10 level. Real GDP has a positive relationship with the real stock price and world output and a negative relationship with real depreciation, the real federal funds rate, and the expected inflation rate. Several observations can be made from the results. Higher real stock values would stimulate the economy mainly through the wealth effect of more household spending and the balance-sheet effect of more business investment spending (Kuttner and Mosser, 2002) . The weak global economy is expected to have a negative impact on real output for Colombia. The conventional approach to devalue a currency to boost exports may not apply since real depreciation of the peso would reduce real output. Monetary tightening by the U.S. Federal Reserve Bank would hurt Colombia's real output. When the expected future price rises, it would reduce aggregate supply and real GDP.
Several different formulations of the model were considered and estimated. When the ratio of deficit spending to GDP substitutes for real government deficit, the coefficient is still negative and insignificant at the 10% level. When a linear form is employed, the value of R 2 is 0.940. Other results are similar. The mean absolute percent error (MAPE) of 1.995 for the linear form is greater than the MAPE of 1.829 for the log form reported in Table 1 .
SUMMARY AND CONCLUSIONS
This study examined output fluctuations for Colombia based on an open macroeconomic model. The equilibrium in the goods market and the money policy function are considered simultaneously. Comparative-static analysis is presented to evaluate the impact of a change in the real exchange rate on the equilibrium real output. The Newey-West model is employed to provide valid hypothesis tests. A higher real stock value, more world output, real appreciation of the peso, a lower world real interest rate, and a lower expected inflation rate would increase real GDP whereas increased government deficit spending would fail to raise real GDP. Hence, fiscal discipline is needed in order to maintain efficient government service and allow the private sector to play a major role in economic growth.
There may be areas for future research. Country risk may be considered based on political, economic, and financial factors. The expected inflation rate may be constructed by more sophisticated methods. The model may be specified differently to replace the monetary policy function with a money demand function. 
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